The model for delivery of primary eye care in Europe varies from country to country with differing reliance on ophthalmologists, optometrists and dispensing opticians. Comparative analysis of models has tended to focus on interprofessional working arrangements, training and regulatory issues, rather than on whether a particular model is effective for delivering public health goals for that country. National Health Service (NHS) primary eye care services in the UK are predominantly provided under a General Ophthalmic Services (GOS) Contract between the NHS and practice owners (Contractors). Over two-thirds of sight tests conducted in England, Wales and Northern Ireland and all in Scotland are performed under a GOS Contract, however many people entitled to a GOS sight test do not take up their entitlement. The fee paid for sight tests conducted under a GOS Contract in England, Wales and Northern Ireland does not cover the full cost of conducting the examination. The shortfall must be made up through profits of sale of optical appliances but this business model can be a deterrent to establishing practices within socioeconomically deprived communities, and can also be a barrier to uptake of sight tests, even though many people are entitled to a NHS optical voucher towards the cost of spectacles or contact lenses. This paper critiques the GOS Contracts within the UK. We argue that aspects of the way the GOS Contract is implemented are contrary to the public health interest and that different approaches are needed to address eye health inequalities and to reduce preventable sight loss.
THE NEED TO REVIEW MODELS FOR DELIVERY OF PRIMARY EYE CARE SERVICES
Models for primary eye care differ across Europe. In France, 1 90% of all eye examinations are conducted by an ophthalmologist, with seamless pathways into hospital eye services. However, numbers of ophthalmologists in France are decreasing, leading to longer waiting times and more difficult access to primary eye care. 1 Falling numbers of ophthalmologists have been reported in other highincome countries 2 although this survey did not measure the wider ophthalmic team workforce nor obtain data about skills, geographical distribution, quality, productivity and the equity of the services provided. In Germany 1 ophthalmologists and optometrists deliver primary eye care, however, optometrists are classified as 'craftsmen' rather than as health professionals, leading to regulatory issues. A common observation is that there is limited data on which to evaluate models of primary eye care across Europe. 3 However, the focus of these reviews 1 3 4 is the inter-relationship, roles, training and regulation of the professions, rather than on whether they effectively deliver public health outcomes.
This paper critiques primary eye care models within the UK from a public health perspective.
GENERAL OPHTHALMIC SERVICES CONTRACT
In England, the General Ophthalmic Services (GOS) Contract (April 2013) 5 (hitherto referred to as the GOS Contract) is the contract for National Health Service (NHS) funded sight tests between the NHS Commissioning Board (known as NHS England) and Contractors for GOS. There are two types of GOS Contract: Mandatory Services Contract for fixed premises and Additional Contract for mobile services. A Contractor does not need to be a health professional and may own multiple practices. However, service providers (Performers) are optometrists or a few ophthalmic medical practitioners.
The GOS Contract specifies that the Contractor must test "the patient's sight to determine whether he needs to wear or use an optical appliance" and also fulfil duties imposed under the Opticians Act 1989. 6 The most pertinent additional duty specified in the Act is "to perform such examinations of the eye for the purpose of detecting injury, disease or abnormality in the eye or elsewhere" and refer to hospital eye services, if appropriate.
In In England, the frequency at which people are eligible for a GOS sight test is laid out in a Memorandum of Understanding between the Department of Health, the Association of Optometrists and the Federation of Ophthalmic and Dispensing Opticians. 11 The minimum interval between sight tests for adults between 16 years and 70 years should normally be 2 years, people below or over this age range or those at higher risk of visual impairment may have more frequent examinations. There is a tendency towards shorter retest intervals where clinical interpretation is required. 12 The Eye Health Examination Wales scheme 13 additionally offers extended free eye examinations Review to groups of the population that are at greater risk of certain eye diseases (eg, from Black or South Asian ethnic groups or who have a family history of eye disease) and to those that may find losing their sight particularly disabling (eg, who are already blind in one eye or who are profoundly deaf ).
As of 1 April 2014, the fee payable to Contractors for a sight test conducted under a GOS Contract is £21.10.
14 The NHS fee paid in Scotland 10 is higher than that paid in the other countries within the UK: £37 for adults under 60 years, £45 for adults over 60 years, and a supplementary eye examination fee of £21.50. The GOS higher sight test fee was associated with a more detailed eye examination, a requirement for practices to be equipped to a higher minimum standard and that clinicians delivering the tests had to undergo reassessment of key clinical competencies. The new arrangements in Scotland were also associated with better collaboration and communication between primary and secondary eye care, and more effective and accurate referrals utilising the supplementary examination fee. 15 The General Ophthalmic Additional Services Contract permits mobile services to be provided to eligible people either at their place of residence or when attending a day centre who might otherwise have difficulty in obtaining sight testing services either because they cannot leave their home unaccompanied due to physical or mental illness or disability; or because of difficulties in communicating their health needs.
In the case of sight tests performed at a day centre, the Contractor receives the same fee as for a GOS test performed as part of Mandatory Services. For sight tests performed at a residential centre or patient's home, there is an additional fee paid on top of the standard fee. As of April 2014, 14 this was £37.19 for the first and second tests conducted during a visit and £9.31 for subsequent sight tests performed.
UPTAKE OF GOS SIGHT TESTS
In 2012/2013, there were 12 339 253 sight tests performed in England under a GOS Mandatory Services Contract and 407 000 under an Additional Services Contract. 16 In England in 2012, there were 10.1 million people aged 0-15 years, 5.8 million people aged 60-69 years, 6.3 million people aged 70 years or over. 17 If everyone in these age groups had a sight test at the minimum frequency, 11 there would be 10.1 million sight tests in the '0-15 years' and 9.2 million in the '60 years and over' age categories. In 2012/2013, 2.4 million Mandatory Services GOS sight tests were performed for 0-15 year olds (equivalent to an average uptake of 23%) and 5.5 million (average uptake 60%) among people aged 60 years or over. 16 Some in these age groups may also be eligible under another criterion or were eligible for additional services. No routine data on privately funded eye examinations have been published since 2005/2006. 18 Nevertheless, many people who are entitled to a GOS sight test are not accessing this service. 19 In Wales, 767 996 Mandatory and 24 139 Additional Contract sight tests were performed in 2012/2013
13 among a population of 3.074 million people. 17 Under the Eye Health Examination Wales scheme 57 993 examinations were performed. The number of primary and secondary eye examinations conducted in Scotland in 2012/2013 were 1 584 996 and 331 620, respectively, 21 in a population of 5.314 million. 17 There has been an increase since the expansion of GOS eligibility to all Scottish residents in 2006/2007, when the equivalent data were 1 480 187 and 64 515, respectively, although there was a small decrease between 2011/2012 and 2012/2013. 21 The number of tests performed in 2012/2013 per 1000 population in Scotland was 300, compared with 250 in Wales, 231 in England and 229 in Northern Ireland. This is in comparison to a relatively low uptake of sight tests in Scotland compared with the other UK countries prior to 2006. 22 However, it is the rate among higher-risk groups that will be important in terms of public health outcomes.
Reasons quoted [23] [24] [25] [26] [27] [28] [29] [30] as barriers for uptake of eye examination include: cost of spectacles; mistrust of optometrists; fear of appearing frail; being confused during the examination; acceptance of poor vision as part of ageing; lack of information about eye health; belief that sight tests are only needed if symptomatic with vision problems; poor geographical access to optometry services in deprived communities. Paradoxically, eyesight is seen as important and the sense that people fear losing most. However, people realise that while the sight test may be free, any recommended optical appliances may not, as eligibility for a NHS Optical Voucher 31 towards purchasing optical appliances is more restrictive than that for sight tests. 7 In particular, over 60 year-olds are not entitled to a Voucher unless they receive Pension Credit Guarantee Credit. Thus if people are concerned about the cost of optical appliances (and they are not eligible or do not realise that they are eligible for a Voucher), then they may not access a sight test.
IMPLICATIONS OF 'BELOW COST' GOS FEE
In 2006, Bosanquet 32 suggested that the true cost of providing an eye examination in the UK was £37 (compared with the GOS sight test fee at that time of £18.39). This is compatible with the GOS sight test fee paid in Scotland. The Optical Confederation estimated that the GOS fee elsewhere in the UK was less than half the actual cost of providing an eye examination, 33 although it was similar to the average private sight test fee.
The GOS sight test is therefore seen as a loss leader for attracting customers, to whom Contractors may be able to sell optical appliances. The sale of these optical appliances is crucial to make up for this subsidy of NHS and privately funded sight tests.
This may have important consequences for inequalities in geographical access to sight tests, as there may be limited incentives for establishing an optometric practice within socioeconomically deprived communities where the average sale of an optical appliance is likely to be at or just above the value of a NHS Optical Voucher. This can lead to a mismatch between the most deprived areas and the location of optician premises. 34 Geographical proximity to an optometrist is a strong predictor of uptake of GOS sight tests. In Tower Hamlets in London, 13% of people living within 0.1 km of a sight test provider had a sight test in any 1 year. 35 This level is maintained up to 0.3 km but declines thereafter to 4% among people living 1 km away from an optometrist. Attenuation was particularly steep after 0.8 km, hence, it was suggested that there should be an optometrist within a 15 min walk of every resident.
In order to address this inequality of access, it might be necessary to offer a higher GOS fee for optometrists willing to establish practices in deprived areas or consider alternative ways of subsidising their services.
There is no indicative length of appointment specified in the GOS Contract in England. Thirty minutes is the time specified for a full eye examination in the Scottish GOS Regulations 10 albeit this attracts a higher fee than in England. The shortfall in sight test income means that Contractors may be tempted to fit as many appointments into the day as possible. Older patients, in particular, feel rushed, worried about making mistakes and being issued with an inaccurate prescription for spectacles. 23 In many practices, tonometry and visual field measurements are performed by optical assistants. It is arguably a better use of optometrists' time if such procedures are performed by lowerpaid staff, with suitable equipment. However, this may mean that patients do not appreciate the importance of these elements of the eye examination.
The need to cross-subsidise sight tests, may tempt Contractors to maximise the conversion rate of appointments into sales. In a guide to building a successful practice, it was suggested that most established practices will achieve 50-80% conversion rates 36 and sales per examination of £90-160. This could add to patient concerns of being pressurised into buying a product that they perceive they don't need or is more expensive than their budget. 23 
IS THE APPROACH IN SCOTLAND BETTER?
A review of the policy change in Scotland noted that "significant cost savings, through people avoiding loss of vision and benefiting from the early treatment of disease, will only emerge over the longer term as a much larger section of Scottish society has their eyes tested on a regular basis". 37 However, while a higher percentage of the Scottish population may have had their eyes tested, the policy has not significantly increased uptake among higher-risk individuals who were not previously accessing examinations 22 as barriers due to cost of optical appliances remain.
It would be a pity if the additional investment in GOS in Scotland does not achieve the desired improvement in population eye health. The new GOS Contract in Scotland should be judged according to whether: ▸ The higher GOS fee means that there is less imperative to sell optical appliances to make up the shortfall from sight test fees and hence improves trust between optometrists/opticians and the general public? ▸ Geographical access to optometry services improves if it becomes financially viable for practices to establish in socioeconomically deprived communities?
THE NEED FOR MORE FLEXIBLE INTERPRETATION OF THE GOS CONTRACT
The Mandatory GOS Contract requires that an address is specified at which Services are to be provided, implying a single, fixed address. In 2011, a tribunal 38 overturned Dorset Primary Care Trust (PCT) decision to reject an application for providing GOS services from a specially equipped minibus. As part of its judgement the tribunal accepted that "'premises' were more than merely fixed buildings and structures" and that "it is for the PCT to determine whether … the premises, equipment and record keeping arrangements to provide the services under the Contract". Thus, there may be scope for more flexible interpretations than hitherto of definitions within the GOS Contract in order to bring primary eye care to communities with limited local access and for people who may feel intimidated from going to traditional eye testing settings.
MORE RADICAL RENEGOTIATION OF THE GOS CONTRACT
While the NHS in Scotland was convinced of the longer-term value of changes to the GOS fee structure, given the relative short-term value of sight tests subsidised by optical appliance sales, there are disincentives in making radical changes elsewhere in the UK. Instead, additional activity has been negotiated outside of the GOS Contract via local enhanced services, for example, for glaucoma referral refinement following the increase in referrals subsequent to the National Institute of Health and Care Excellence guidelines on the diagnosis and management of chronic open angle glaucoma and ocular hypertension. 39 Other community optometry services include 40 : ocular hypertension monitoring, preoperative /postoperative cataract assessment, acute eye problems and low vision services. As services are negotiated locally, each area has variation in patient eligibility, training requirements and fee structures. National schemes would be more convenient for optometrists, but could also be underpinned by evidence with a common data set for quality assurance, whether or not these are encapsulated within any future renegotiated GOS Contract.
The supplementary eye examination fee in Scotland is intended to cover follow-up examinations such as raised intraocular pressure detected during the routine eye examination, and hence is included within the main GOS Contract without the need for further development of a community service.
Activity could be shifted from typically overstretched hospital eye services into optometric primary care, as has happened with medical general practice over recent decades. There may be coherent cost and quality arguments for such a shift 41 42 with fees below the hospital tariff for such activity, although it should be noted that shifts in activity from other secondary care specialties have rarely been associated with shifts of budget to cover the change in responsibility.
Widening the range of optometric services may change public perceptions of optometrists as 'glasses salespersons'. Indeed many of the optometrists who have embraced local enhanced services have done so because of the credibility that this gives them as eye health professionals. At present, people may not use the same optometrist on each occasion leading to no continuity of care or ability to monitor change. One advantage of a more explicit focus of optometry as providers of primary eye care is to improve continuity of care, possibly with practice registers similar to general practice.
While in the UK, optometrists and dispensing opticians work alongside one another, and optometrists are permitted to dispense as well as prescribe, there are international precedents for a greater separation between the roles. 1 3 4 A radical review of the optical sector may lead to separation of providers of eye examinations and dispensing. Optometrists responsible for eye examinations could be located alongside general practitioners or at least location could be driven by need rather than commercial factors. The focus would no longer be need for optical appliances, but eye health more generally. There are public health implications and NHS costs associated with refractive error, for example, impact on well-being, increased risk of falls, etc. 43 Patients would therefore still need to be issued with a prescription for correction of refractive error, if appropriate, however, this should be perceived to be more impartial advice on need, with no direct connection to sale of optical appliances.
CONCLUSIONS
The preventable sight loss indicator within the Public Health Outcomes Framework for England, 44 the eye health strategy documents in Wales 45 and Northern Ireland, 46 the 2006 GOS Contract in Scotland are a recognition of the importance of eye health. The GOS budget will need to increase, if only to allow for an ageing population. Any substantial additional increase would need to be justified by benefits to the public health with health and social care cost savings. However, it is important that the current GOS Contract and its interpretation do not restrict innovation to address inequalities and interventions to increase early detection of preventable sight loss.
The purpose of this paper is not to advocate any particular model for delivery of eye care that should be adopted by every country, but rather to encourage a review of the model currently in place against public health principles which we propose to be as follows: 1. Getting the right patient, in the right place, at the right time to facilitate appropriate access, especially by higher-risk individuals, for early detection/treatment of preventable sight loss. This requires addressing barriers arising from unintended consequences of the GOS Contract. 2. Utilising the right staff, with the right skills/equipment, at the right point in the pathway. The UK has a well-trained eye health workforce. Significant changes to the GOS Contract and shifts of activity may be destabilising, but there are benefits from matching services more appropriately to workforce expertise. 3. Generating the right data, of the right quality, used by the right person to facilitate timely and effective communication across the eye care pathway but also to provide data to evaluate success at achieving public health targets.
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